Japanese Unexamined Patent Publication 
No. 107752/1979 {Tokukaisho 54 1077S2) 

A. Relevance of the Above-identified Document 

The following is an English translation of 
non-English language information that may be relevant to 
the issue of patentability of the claims of the present 
application. 

B, Translation of the Document 

TITLE OF THE INVENTION 

LIQUID CRYSTAL DISPLAY DEVICE 

CLAIMS 

1. A liquid crystal display device, comprising a liquid 
crystal cell including two glass substrates each of which 
has a transparent electrode therein so that a spacer exists 
between the two glass substrates, liquid crystal being 
injected into the spacer between the glass substrates 
without any injection hole, wherein 

the liquid crystal cell requires no injection hole. 

2. The liquid crystal display device as set forth in 
claim 1, wherein: the spacer is shaped so as to have an air 
bubble catcher and liquid crystal is dripped in Ns> 
atmosphere. 
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DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to a liquid crystal cell 
having no injection hole. 

An object of the present invention is to reduce the 
number of processes in producing a liquid crystal cell, 
thereby reducing the costs. 

Another object of the present invention is to enhance 
durability of a liquid crystal cell. 

Recently, small desktop calculators, watches, clocks, 
measuring instruments and the like which use a liquid 
crystal display have become more and more widely used. 
Particularly, in the market of the small desktop 
calculators, makers compete with each other to lower the 
prices of their small desktop calculators, and therefore it 
is strongly requested to reduce the costs in producing 
liquid crystal cells. Further, in other markets, it is 
absolutely necessary to reduce the costs in producing 
liquid crystal cells. Therefore, in addition to the greatest 
property of liquid crystal cells, i.e., low power 
consumption, if it would be possible to produce liquid 
crystal cells in lower prices, the liquid crystal cells would 
be widely used. The present invention is very useful in 
further lowering the prices of liquid crystal cells. The 
following specifically explains the present invention. 

Fig. 1, Fig. 2(a), and Fig. 2(b) are cross sectional 
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views and a plan view illustrating conventional liquid 
crystal panels. In these cases, each of the liquid crystal 
panels has an injection hole 5 via which liquid crystal is 
to be injected. The process for producing the liquid crystal 
panel illustrated in Fig. 1 is as follows: Opening a hole in 
a glass substrate Fabrication Injecting liquid crystal 
-» Sealing the hole. The process for producing the liquid 
crystal panel in Fig. 2 is the same as that of the liquid 
crystal panel in Fig. 1 except that the process for 
producing the liquid crystal panel in Fig. 2 does not 
include a process for opening a hole in a glass substrate. 

On the other hand, as illustrated in Fig, 3, a liquid 
crystal cell according to the present invention does not 
have any injection hole. As a result, the process for 
injecting the liquid crystal cell includes only a process for 
fabrication, not including any process for opening a hole 
in a glass substrate. Injecting liquid crystal and sealing 
an injection vent are performed in fabrication. Therefore, 
it takes far less time to produce the liquid crystal cell 
according to the present invention than to produce 
conventional liquid crystal panels. Further, equipments 
such as a perforator for opening a hole in a glass 
substrate and a vacuum injection machine for injecting 
liquid crystal are unnecessary, so that simple equipments 
and reduced process for production allows for further 
cost-cut. Further, because the process for production is 



o 



Pa § e4 To kukaisho 54-107752 

reduced and metal or adhesive used to seal an injection 
hole for liquid crystal is unnecessary, factors which 
deteriorate liquid crystal are reduced. As a result, it is 
possible to enhance extraction rate and qualities of the 
liquid crystal cell. However, in realizing the present 
invention, there is such a problem that: liquid crystal is 
dripped into one of substrates in fabrication, so that air 
bubbles are likely to remain in the liquid crystal cell. The 
air bubbles cause defects in appearance and deterioration 
in qualities, In order to prevent them, as illustrated in 
Figs. 4(a) and 4(b), an adhesive used to combine the 
substrates should be shaped so as to include an air 
bubble catcher 6. As a result, even when air bubbles 
occur, the air bubble catcher 6 can catch the air bubbles, 
Further, when fabrication is performed in N 2 atmosphere, 
there is no deterioration in qualities. 

Next, the following explains examples of the present 
invention. 

Example 1: On one of glass substrates each having a 
transparent electrode therein, an adhesive SC 604 (Sony 
Chemicals Corporation) was printed through offset 
printing so as to have a shape illustrated in Fig. 4(a), and 
left for 15 minutes at room temperature. Thereafter, the 
one substrate was placed on a hot plate at approximately 
80'C and a predetermined amount of liquid crystal was 
dripped by a predetermined-amount dripping device onto 
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the substrate in N2 atmosphere. On the one substrate, the 
other one substrate was superimposed. While 5 to 6 
Kg/cm 2 of pressure was applied to the substrates, the 
substrates were subject to thermo compression bonding 
for 10 minutes at 120'C. Thus produced liquid crystal cell 
was compared with a conventional liquid crystal cell in 
terms of qualities at high temperature and in moisture. 
The result of the comparison is illustrated in Fig. 5, which 
shows that the liquid crystal cell according to the present 
invention is splendid in qualities at high temperature and 
in moisture. 

Example 2: On one of glass substrates each having a 
transparent electrode therein, an adhesive 3140-RTV (Dow 
Corning) was printed through screen printing so as to 
have a shape illustrated in Fig. 4(b), and placed on a hot 
plate at approximately 80'C and a predetermined amount 
of liquid crystal was dripped by a predetermined-amount 
dripping device onto the substrate in N2 atmosphere. On 
the one substrate, the other one substrate was 
superimposed. While 4 to 5 Kg/cm 2 of pressure was 
applied to the substrates, the substrates were left for 1 
day at room temperature. Qualities of thus produced 
liquid crystal cell were the same as those of the liquid 
crystal cell in Example 1. 

As described above, the present invention allows for 
reduction of a process for producing a liquid crystal panel, 
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thereby reducing the costs and enhancing extraction rate 
and qualities of the liquid crystal cell. 

BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1, Fig. 2(a) and Fig. 2(b) are cross sectional 
views and a plan view illustrating conventional liquid 
crystal cells. 

Fig. 3 is a cross sectional view illustrating a liquid 
crystal cell according to the present invention. 

Fig. 4 is a plan view illustrating the liquid crystal 
cell according to the present invention. This figure 
illustrates a shape of an adhesive having an air bubble 
catcher. 

Fig. 5 explains how long it takes for the liquid cell 
according to the present invention to deteriorate. 

1: GLASS SUBSTRATE 

2: TRANSPARENT ELECTRODE 

3: SPACER 

4: LIQUID CRYSTAL 

5: INJECTION HOLE AND SEALING MATERIAL 
6: AIR BUBBLE CATCHER 
7: ADHESIVE 
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Fig. 5 



I: CONVENTIONAL LIQUID CRYSTAL CELL 

II: EXAMPLE 1: LIQUID CRYSTAL CELL USING SC 

III: EXAMPLE 2: LIQUID CRYSTAL CELL USING RTV 



a: KIND 

b: DETERIORATION TIME 
c; HIGH TEMPERATURE 
d; MOISTURE 
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